ABSTRACT Productivity of defective rainwater harvesting structures (RWHS) and other peridomestic habitats for dengue vector was assessed in a coastal town in Tamil Nadu, southern India, where dengue cases were reported. Of 31,709 houses, 792, 790, and 759 were surveyed during southwest monsoon, northeast monsoon, and summer season, and RWHS were found in 651, 638, and 544 houses, respectively. Of these RWHS, 23.3, 34.6 and 14.2% had defects; 20.7, 30.9, and 11.8% were holding water; and 6.5, 11.9, and 5.7% supported dengue vectors. Six types of RWHS, namely, open percolation pit, covered percolation pit, sealed percolation pit, rechargeable trench with bore, and structures connected to well in use or disuse were found. Number of female pupae of Aedes, i.e., pupal productivity obtained from RWHS ranged from 114 in summer to 1,174 in northeast monsoon, and open percolation pit contributed maximum (11.5%). The productivity of habitats other than RWHS varied from 635 in summer to 1,754 in northeast monsoon. Overall, the pupal productivity recorded from RWHS was 30.1% and in other habitats was 69.9%. A hierarchical cluster analysis showed three clusters of 23 types of habitats, which differed signiÞcantly in pupal production (F ϭ 426.4, P Ͻ 0.05). Cluster I consists of 15 habitats, namely, disused well, RWHS-disused well, RWHS-used well, metal container, coconut shell, glass bottle, sealed percolation pit, used well, ornamental container, tree stump, defrost water collection tray, disposable cup, ßower pot, broken toilet ware, and sun shade. Cluster II includes seven habitats, i.e., grinding stone, open percolation pit, covered percolation pit, cement tank, mud pot, plastic container, and rechargeable trench with bore, and cluster III includes automobile tire alone. Cluster II and III contributed to 80.1% of the total pupal production, whereas the remaining 19.9% by cluster I. The study showed that the defective RWHS, particularly open and covered percolation pits were found to be among the key containers, propagating Aedes population. The pupae per person obtained during northeast monsoon in different houses varied between 0.077 and 2.839 (average 0.864). House and Breteau Indices were relatively higher during northeast monsoon, whereas the Container Index was higher in southwest monsoon. In view of risk of dengue vectors propagation, the need for source reduction involving community and prioritizing control measures toward the highly productive water-holdings is discussed.
Dengue is one of the important mosquito-borne diseases, occurring in Ͼ100 countries and territories. It threatens the health of Ͼ2.5 billion people living in the tropics and subtropics (WHO 1999 ). It affects not Ͻ100 million persons each year (Guzman and Kouri 2002) . The World Health Organization has estimated a 30-fold increase in dengue incidence in the past Þve decades (WHO 2006) . The Þrst reported epidemics of dengue fever occurred in 1779 Ð1780 in Asia, Africa, and North America, and a pandemic of dengue began in Southeast Asia after World War II. Since then, it has spread around the globe (CDC 2006 ). This disease is increasing at an alarming rate in Southeast Asia (Gubler 1997 , Mackenzie et al. 2001 , and it is becoming a major public health problem in India. Currently, dengue is spreading into many parts of India, witnessing a number of outbreaks during the past few decades (Arunachalam et al. 1994 , Ravikumar et al. 2002 , Sharma 2004 , Sharma et al. 2005 .
Unpredictable population growth, industries, technological development, rapid transport facilities, inßux of rural populations into urban areas, and unplanned urbanization coupled with inadequate water management and vector control programs have favored the invasion of Aedes mosquitoes to newer areas and thereby the spread of Aedes-borne viral infections into nonendemic areas (Gubler and Kuno 1997) . Aedes mosquitoes prefer to lay eggs in artiÞcial water containers commonly found in tropical countries and that include those used for water storage, cement tanks, cisterns, ßower vases, old automobile tires, buckets, and other junk items that collect rainwater (Gubler 1997 , Romero-Vivas et al. 2006 . In India, this Aedes mosquitoes also exploit wells and dessert coolers (Arunachalam et al.1994 , Katyal et al. 2003 . Nathan and Knudsen (1991) have reported the infestation of drums by Aedes mosquitoes in the Caribbean region, whereas Hewison and Tunyavanich (1990) reported infestation of cement jars in Thailand, which were used for water storing of roof catchment rainwater. Recently, Thailand (Ariyabandu 2001) and India (Chowdhary 2005, Srivatsava and Sahgal 2005) have implemented ground water recharge program through rainwater harvesting to manage water crisis.
Aedes species are opportunistic container breeder and capable of using natural as well as artiÞcial container habitats. Although these mosquitoes are most often associated with discarded containers, they have the ability to adapt to an exceptionally wide range of conÞned water sources. Hence, assessment of productivity of containers for aedine mosquitoes and identiÞcation of key containers are important for vector control through source reduction. The study reports on the importance of defective rainwater harvesting structures (RWHS) that are highly productive larval habitats of Aedes (Stegomyia) aegypti (L.) compared with other common peridomestic water-holding habitats in southern India, where dengue is reported in recent years.
Materials and Methods
Study Area. The study was carried out in a coastal town, Cuddalore (11Њ 44Ј N, 79Њ 45Ј E) located on the Coromandel Coast of peninsular India. The climate of this region is tropical, with no clear-cut demarcation of seasons. However, the period from March to June is considered to be summer, whereas May and June are the hottest months. The summer is followed by southwest monsoon that lasts up to September. The northeast monsoon starts from October, and it ends in December; it is the principal rainy season. The rainfall is mainly due to the depressions in the Bay of Bengal. The period from December to February is relatively cool. During 2001Ð2005, the daily mean maximum temperature ranged from 29.1ЊC (December) to 37.9ЊC (June), and the daily mean minimum temperature from 20.2ЊC (January) to 26.8ЊC. (June). The relative humidity ranged from 70 to 90%. Although there was a rainfall during June to August 2004, the maximum downpour was during October to December 2004, and mean annual rainfall is 1214.7 mm. The urban area (Municipal limit) of Cuddalore stretches over 27.6 km 2 , with a population of 174,399 living in 31,709 houses (2001 census). Population is heterogeneous, with varied income groups, mostly involved in Þshing and agriculture. A few of them work in government and nongovernment organizations, including industries and transport. Approximately 80% of people live in reinforced concrete cement (RCC) house, whereas others live either in tiled house or thatched huts. Owing to the provision of piped water supply, people have abandoned the practice of drawing water from domestic wells. However, an interrupted piped water supply has led to the practice of water storage in smaller containers, mainly by the socioeconomically weaker sections, because they were unable to construct either sump or overhead tank, with mosquitoprooÞng. These water storage containers as well as rainwater-Þlled containers of various categories contribute to Ae. aegypti mosquito production. The defective RWHS are the most recent addition. Although the area is known for the prevalence of dengue vector mosquitoes, neither dengue surveillance nor survey of vectors is carried out. However, during 2003, dengue cases (11 cases) were reported from this area in a government hospital, which included one IgM, three IgG, and seven positives (VCRC 2003) .
Sampling Methods. A preliminary survey to determine the extent of mosquito production in RWHS was carried out, and the data collected through random sampling were subjected to analysis using EPI-INFO program in a personal computer, focusing the exact number of houses in a particular area with an expected prevalence of 20% RWHS positive for immature forms of Ae. aegypti. The sample size for actual survey was calculated, taking 20% as an initial estimate of prevalence of RWHS supporting mosquito proliferation, allowing 2.5% error margin with 95% conÞdence interval. Accordingly, the number of houses to be sampled for each season was 792. A systematic sampling procedure was followed for selecting the houses. Sampling interval was determined by dividing the total number of houses (31,709) by sample size (792), i.e., Ϸ40. The Þrst house was randomly sampled between 1 and 40, by using random number table. Subsequently, every 40th house was surveyed until the total number of houses to be surveyed was reached. Surveys were carried out three times, once each during June to August 2004 (southwest monsoon), October to December 2004 (northeast monsoon), and March to May 2005 (summer) . In all the selected houses, water collections were searched both indoors and outdoors, enumerated and examined for mosquito immature forms. From smaller containers, water was emptied into an enamel tray (15 by 30 by 5 cm), and from habitats such as grinding stones, tires, and tree-holes, water was drained off by using siphon or pipette. Absolute count of pupae was made. Because water cannot be emptied from RWHS and cement tanks, a long-handled (1 m in length) dipper with an enamel bowl (12.5 cm in diameter) at one of the ends was used to sample the immature forms in these habitats. Bucket (25 cm in diameter) sampling was made in domestic wells, including those were a part of RWHS. A total of Þve dips was taken from cement tanks, domestic wells, and RWHS, four from the periphery and one from center. Larvae and pupae, if any, were counted and brought to laboratory, reared to adults, and identiÞed to species, following a standard key (Barraud and Christophers 1934) . Considering the photosensitivity of immature forms to light and shadow, sufÞcient time interval was given between two subsequent sampling to minimize bias. The number of female pupae in each habitat was calculated using a male-to-female sex ratio of 55:45 to compute pupal productivity (Clements 1999 , Chadee 2004 . Number of people residing in each of houses sampled also was recorded. The RWHS were categorized according to the standard classiÞ-cation (Ministry of Local Administration 2004).
Data Analysis. To standardize a measure for quantifying the pupal productivity in cement tanks, wells, RWHS, and RWHS-connected wells in which absolute count could not be made, a series of tests were conducted under simulated Þeld conditions. A known number of (25, 50,100, 200, 400, and 500) Aedes pupae of both the sexes were placed into cement tanks containing 400 Ð500 liters of water, and the water was sampled Þve times by using a longhandled dipper. Each time, the number of pupae collected was counted, and then the pupae were returned to the habitats. Similar tests also were conducted in Þve different domestic wells (negative for mosquito immature) where bucket was used for sampling. Regression analysis between mean pupal density (pupae per dip) and total number of pupae introduced indicated a signiÞcant linear relationship between the two variables for cement tanks (y ϭ 0.5116x Ϫ 7.0865; R 2 ϭ 0.9374) and wells (y ϭ 0.0701x ϩ 8.398; R 2 ϭ 0.9589), respectively. The reciprocal of the slope (correction factor) was used to estimate the pupal productivity. Data were analyzed using Statistical Packages for Social Sciences, version 13.0 (SPSS Inc., Chicago, IL). In smaller habitats, sum of the absolute count of pupae in each type of habitat was considered as productivity.
A two-step hierarchical cluster analysis was used to classify the containers based on homogeneity in mosquito pupal productivity. Two variables, namely, types of containers and number of Aedes pupae per container, were used to select signiÞcant clusters. Significant difference in immature forms of mosquito productivity among containers of various categories was determined using Fisher F test. To compute pupae per person, the number of Aedes pupae collected from all the containers in a premise was divided by the number of inhabitants in that premise. Traditional Stegomyia Indices such as house index (HI) (the percentage of houses, including examinations of surrounding compounds, that have immature forms of Aedes mosquitoes in at least some containers), container index (CI) (percentage of water-holding containers that contain immatures of Aedes mosquitoes), and Breteau Index (BI) (total number of containers with immatures of Aedes mosquitoes per 100 houses) also were calculated from the data on number of houses surveyed and the water-holdings supported mosquito immature forms.
Results
In total, 23 types of habitats were surveyed during the three seasons, which included six categories of RWHS, namely, open percolation pits, covered percolation pits, sealed percolation pits, rechargeable trench with bore at ground level, and RWHS connected to used and disused wells; and 17 other habitats, such as cement tank, used well, disused well, glass bottle, coconut shell, mud pot, ßower pot, disposable cup, plastic container, metal container, ornamental container, grinding stone, defrost water collection tray of refrigerator, automobile tire, sunshade made of RCC, tree-stump and broken ceramic toilet ware. In general, a RWHS consists of a rainwater collection site (a roof top, either RCC terrace, tile or thatch); a conveyance structure, i.e., a gutter or a tube (made of cement, tin sheet, or earthen pipe); and a collection tank, which is either a well, soakage pit, or bore-well for recharge of ground water.
The number of houses examined was 792, 790, and 759 during Þrst, second, and third survey. RWHS were found in 651, 638, and 544 houses, respectively. Of these houses, 23.3, 34.6, and 14.2% had defects; 20.7, 30.9, and 11.8% held water; and 6.5, 11.9, and 5.7% supported mosquito immature forms, respectively (Table 1 ). In total, 450 defective structures were recorded in all three surveys. The common fault in RWHS was inadequate Þlling material, which affected soak away of rainwater and led to water stagnation and thereby mosquito proliferation. This defect was found in 33.3% of RWHS, making up both open percolation pits and covered percolation pits having cracks on side walls. Accumulations of garbage in conveyance structures, i.e., open roof gutters, contributed 27.6% defect. Breakage and cracks found in conveyance structures led to rainwater leakage into adjacent domestic sullage-water disposing drainage system contributed 36.8% defect. This had resulted in the failure of the principle of rainwater harvesting. Besides these, use of plastic/iron drums, which were buried in soil without a facility for percolation (2.3%), also led to accumulation of water and thereby supported Aedes mosquito proliferation.
Total number of female pupae, i.e., pupal productivity recorded from RWHS was 1,174 in northeast monsoon, 172 in southwest monsoon, and 114 in summer. During summer, except those RWHS that were connected to wells, others were found dry. Overall, pupal productivity was maximum in open percolation pits (559), followed by covered percolation pits (329), rechargeable trenches with bore (221), used wells connected to RWHS (194) , sealed percolation pits with broken lids (87), and disused wells connected to RWHS (71).
Number of other habitats recorded during southwest, northeast, and summer seasons surveyed was 6,216, 11,805, and 9,703 ,respectively. Of these habitats, 5.84, 11.91, and 9.65% held water, and habitats found with mosquito proliferation were 3.33, 2.01, and 1.80% for the corresponding period. Overall productivity of these habitats was 1,008 in southwest monsoon, 1,754 in northeast, and 635 in summer. Pupal productivity varied signiÞcantly with season (F ϭ 2.512, P ϭ 0.048). Although automobile tires were the major mosquito propagation source in northeast monsoon and summer seasons, grinding stone predominated in southwest monsoon (Table 2) . Overall pupal productivity of these habitats was 69.9% compared with 30.1% from RWHS.
Overall, hierarchical cluster analysis showed that there were three clusters of habitats that differed signiÞcantly in mosquito immature production, i.e., pupae (F ϭ 426.5, P Ͻ 0.05). Cluster I consists of a total of 15 habitats, i.e., disused well, RWHS-disused well, RWHS-used well, metal container, coconut shell, glass bottle, sealed percolation pit with broken lid, used well, ornamental container, tree stump, defrost water collection tray, disposable cup, ßower pot, broken toilet ware, and sun shade. Cluster II includes a total of seven habitats, i.e., grinding stone, open percolation pit, covered percolation pit, with cracks on the lid or side wall, cement tank, mud pot, plastic container, and rechargeable trench with bore; and cluster III made up only one type of habitat, namely, automobile tire. Of the 4,857 pupae harvested during the three surveys, 80.9% of the pupae were contributed by the habitats, belonging to cluster II and III. Remaining 19.1% of pupae were supplied by habitats those fell under cluster I. Thus, the container types, which contributed Ͼ80% of pupae were identiÞed to be the key containers. And containers belonging cluster III and II are considered to key containers, based on pupal productivity. Among the pupae produced from the key containers, 74.7% were contributed due to rainwater collection, whereas the remaining (25.3%) due to water storage for domestic use. However, contribution of water storage containers to pupal production was relatively higher in summer compared with other seasons, owing to water shortage in this season.
During the surveys number of containers varied from 1 to 12 per premise. The Stegomyia indices HI, CI, and BI were 11.9, 24.5, and 44.2 during southwest monsoon. Corresponding Þgures in northeast monsoon were 21.8, 21.2, and 47.2; and in summer, 7.1, 13.7, and 19.4, respectively. All indices were relatively high in northeast monsoon, except CI, which was high in southwest monsoon, due to clumped distribution of water-holding containers in premises. However, the difference is not signiÞcant (P Ͼ 0.05).
Pupae per person obtained during northeast monsoon varied between 0.077 and 2.839 (average 0.864) per house. Corresponding Þgures for southwest monsoon and summer seasons were 0.077Ð1.219 (0.333) and 0.018 Ð 0.576 (0.095), respectively. Maximum number of pupae per person was recorded during northeast monsoon when temperature ranged from 26.3 to 28.0ЊC. Temperature recorded during southwest monsoon and summer were 29.7Ð31.3ЊC and 30.2Ð37.4ЊC, respectively.
Of 7,890 pupae collected from three surveys, RWHS contributed 1,082 of this total. Of 5,441 adult mosquitoes, with a male-to-female sex ratio of 1:0.9, which corresponds to the ratio 55:45 reported by Chadee (2004) , nine species eclosed. Ae. aegypti (65.5%), Ae. (Stegomyia) albopictus (Skuse) (0.3%), Anopheles (Anopheles) stephensi Liston, Culex (Culex) quinquefasciatus Say, and Culex (Culex) tritaeniorhynchus Giles were recorded in RWHS (Fig. 1A) . Additionally, four more species, namely, Armigeres subalbatus (Coquillett), Culex vishnui (Fig. 1B) . Although in RWHS, Ae. aegypti was predominant during northeast monsoon (70%) and southwest monsoon (60%), Cx. quinquefasciatus (34%) was in higher proportions during summer. Ae. aegypti was the principal species (53Ð88%) found in other habitats in all the three seasons.
Discussion
Ae. aegypti, the vector of dengue viruses in the tropics and subtropics, exists in close association with humans, mainly propagating in artiÞcial containers under domestic environment, whereas Ae. albopictus uses both artiÞcial and natural breeding sites. The tendency of Aedes mosquitoes to deposit eggs in container habitats that are wet enough at the time the eggs are laid makes them to invade all types of water holdings, especially the water storage containers and other junk items that collect rainwater. Mud pots, tires, cement tanks, domestic wells, plastic and metal containers, and air coolers are frequent aquatic habitats for Aedes mosquito proliferation in India (Arunachalam et al. 1994 , Katyal et al. 2003 , Sharma et al. 2005 . The results of the present investigation corroborate that similar such habitats were the preferential propagation sites for Ae. aegypti mosquitoes, except air coolers in this area. Additionally, defrost water collection trays were found to be one of the sources for aedine mosquito production, particularly in summer. Occurrence of mosquito immature forms in such types of habitats also has been reported from Malaysia (Cheong 1966) , Singapore (Chan et al. 1971 ), Thailand (Southwood et al. 1972 Besides these habitats, infestation of Aedes mosquitoes had been reported in cement jars used for rainwater storage in Thailand (Hewison and Tunyavanich 1990) and drums in Caribbean region (Nathan and Knudsen 1991) . Recently, a few countries, such as Thailand (Ariyabandu 2001) and India (Chowdhary 2005, Srivatsava and Sahgal 2005) , have implemented rainwater harvesting program through percolation to recharge ground water source for managing water crisis. The program has been implemented at household level in India (Srivatsava and Sahgal 2005) . The present survey was carried out in an area in southern India where rainwater-harvesting scheme was implemented on a massive campaign mode to manage acute water scarcity. The study showed that many of the RWHS are poorly constructed, maintained, or both, and such structures besides the other water-holding containers pose a risk for proliferation of immature forms of vector mosquitoes, particularly Ae. aegypti. Inadequate Þlling/soakage materials in open RWHS or RWHS with damaged lids/walls resulted in water stagnation, attracting ovipositing female mosquitoes.
Aedes surveillance and monitoring the effectiveness of vector control program are being carried out in many countries by using conventional Stegomyia Indices during dengue outbreak (Soper 1967 , Goh et al. 1987 , Arunachalam et al. 1994 , Katyal et al. 2003 . In tropical areas, the CI Յ 10 ( Connor and Monroe 1923; Sharma et al. 2005) , HI Ͻ 5 (Soper 1967) , and BI Ͻ 5 (Brown 1977) were reported to be safe for dengue outbreak. Although all the indices were higher in the study area in all the seasons than the safer level reported elsewhere, dengue cases were reported during northeast monsoon season. It is known that apart from vector abundance other factors including the seroprevalence are important in determining the dengue outbreak. Chan (1985) , Focks (2003) , Chadee (2004) , and Barrera et al. (2006) reported that these indices neither provide information on critical threshold level for forecasting an outbreak nor epidemiological signiÞcance of various types of containers.
Information on pupae per person is used in estimating the transmission threshold (Focks et al. 2000 , Montgomery and Ritchie 2002 , Focks 2003 , Chadee 2004 , Barrera et al. 2006 . Focks et al. (2000) estimated the transmission threshold for various areas based on temperature, pupa per person and seroprevalence. In the present investigation, although information on temperature and pupae per person is available, seroprevalence is required to predict transmission threshold.
Despite that the dengue epidemics spread to newer areas, there is neither a regular surveillance for dengue nor dengue control program in most of the countries. Over the past several decades, attention has been focused on dengue vector control during epidemics. Although there is no well-documented example of space spraying in interrupting an epidemic, this measure is used, earlier to epidemic situation and transmission might be delayed (WHO 1997) . Space spraying can be applied as either thermal fog or ultralow volume, particularly in emergency (Gubler 1989 , Ansari 1997 , Ha and Huan 1997 , WHO 1997 , Srinivasan and Kalyanasundaram 2006 . Nevertheless, this measure is effective for a shortest duration and ineffective against immature forms (Gubler 1989, Newton and Reiter 1992) . Although biocontrol agents, namely, Cyclops and larvivorous Þsh, have been used against immatures on a trial basis (Nam et al. 2000) , failure to recycle and desiccation make them inadequate for routine control program at national level. Application of chemical larvicide, i.e., temephos, has been on a limited scale, yet development of resistance on longterm usage is a setback (Mittal et al. 2001 , Pungasem Paeporn et al. 2003 . It is crucial to launch multifaceted control approach in a sustained manner. Source reduction is one of the effective mosquito control strategies, which is sustainable. A container-breeding mosquito problem could be solved by properly disposing of such materials, covering them, or emptying them to ensure that they do not collect rainwater (Ravikumar et al. 2002 ). Yet, for source reduction, information on distribution of water-holding containers and their relative contribution in pupal production is essential to target important containers (Chadee 2004) .
Based on mosquito pupal productivity technique, the key containers that contribute Ͼ80% of total mosquito pupal production has been identiÞed in this study. This method was reported to be more reliable in classifying epidemiologically more important containers (Chan 1985; Nathan 1993; Tun-Lin et al. 1995 , 1996 Focks and Chadee 1997; Thammapalo et al. 2005; Townson et al. 2005) . Pupal productivity estimated for larger habitats, although has limitation owing to variation in surface area, volume of water, light intensity and shade, the linear relationship between mean number of pupae and total number of pupae introduced in experimental tanks and domestic wells showed that it was reasonable to use correction factor. Feasibility of similar such methods had already been established by Tun-Lin et al. (1994) for Aedes sp. and by Cairncross et al. (1988) for Cx. quinquefasciatus.
Pupal productivity method shows that water-holding containers of clusters III and II need to be targeted for intervention, which would result in Ն80% reduction in mosquito production. Based on nature and usage pattern of the water holdings that come under these clusters, 64.0% of Aedes immatures could be eliminated mainly through source reduction of habitats such as automobile tires, grinding stones, and defective RWHS of various categories; 10.1% by mosquito prooÞng with net, periodic emptying and/or properly covering with lids in both mud pot and plastic containers holding potable water; and the remaining 6.8% through stocking of biocontrol agent such as larvivorous Þsh, especially in cement tanks, meant for water storage. Productivity contributed by the containers in clusters I was Ͻ20%, of which 10.2% could be eliminated through source reduction (sealed percolation pits, coconut shells, glass bottles, ornamental containers, tree stumps, defrost water collection trays, disposable cups, and ßower pots), 4.0% by stocking with Þsh (used wells), 2.7% by covering with lid or net (metal containers used for storing drinking water), and 2.3% by treating abate (disused wells).
The major mosquito-breeding sources found in this area were automobile tires and abandoned grinding stones. Automobile tires dumped in premises, either for retreading or reuse, could be stocked and piled under roofs to prevent rainwater collection. Grinding stones used for the preparation of food items, which become unused due to electric versions, should be kept upside-down to prevent mosquito proliferation.
This study indicates that the defective RWHS, particularly open and covered percolation pits, were among the key containers, propagating Aedes population. Therefore, the defects in RWHS are to be repaired to lessen mosquito production. The RWHS raised by the individual households in the community involve a capital expenditure of US$45Ð 65. Replacement of damaged structures such as gutters, polyvinyl chloride pipes or Þlters and any other class of masonry work requires an additional cost of US$10 Ð15, which can be very well met by the respective households. The community would be willing to undertake such activity provided they are aware that these structures are potential source for vector population. This study was carried out within a year after the implementation of RWHS in southern India, and it is likely that the number of defective RWHS would increase with time due to lack of maintenance and thereby increase mosquito proliferation in these types of habitats. Community involvement also is necessary to achieve Aedes mosquito control in these habitats, in addition to regular vector control measures carried out by the municipality. The community could easily be motivated to involve in vector control, particularly in these types of habitats on a sustainer manner, organizing appropriate health awareness campaign by the public health personnel.
